DNA primers and substrates
SsoDpo1 For, 5' -ATCGATCATTAATGACTAAGCAACTTACCTTATTTG SsoDpo1 Rev, 5' -ATTACTCGAGACTATTTCCTTTACTTGGGTATGAA 21mer primer, 5' -GCTGTGCTCTCGCCGCGTGCC 28mer primer, 5' -GCTACTCTCGCTCAGCGTACCATAGCAG 31mer template, 5' -TATCTTCTATGGCACGCGGCGAGAGCACAGC 31mer double strand, 5' GCTGTGCTCTCGCCGCGTGCCATAGAAGATA 40mer template, 5' -TTTTTTTTTTATCTTCTATGGCACGCGGCGAGAGCACAG C 66mer template, 5' -CACCTCTCCCTACGCTTCCCACCCACCCCGACCGGCATCTGC TATGGTACGCTGAGCGAGAGTAGC M13 primer, 5'-CCGGAAACCAGGCAAAGCGCCATTCG
Nuclease Footprinting
Nuclease footprinting (either DNAseI or S1) was performed on the primer/template (28/66mer) DNA substrate labeled at either the 5'or 3'end of the template strand using a standard PNK reaction or terminal deoxytransferase reaction, respectively. DNaseI was obtained from NEB (Ipswich, MA) and S1 was from Promega (Madison, WI). SsoDpo1 at various concentrations was incubated with 6 nM 32 P DNA substrate in a volume of 10 μL. All nucleases were titrated with 32 P DNA to determine the optimal concentration and time required for partial hydrolysis (one-hit kinetics). 1 U of DNaseI was added for 40 seconds at 23 o C in Buffer A. 50 units of S1 was added for 2 minutes at 23 o C in Buffer A. Reactions were quenched in an equal volume of stop buffer (8 M Urea, 20 mM EDTA, and formamide) before loading onto a 20% denaturing acrylamide gel. A Maxam-Gilbert G+A ladder was prepared as described previously (34). Gels were dried before phosphorimaging. Figure S1 . Shows the fits of EMSA for different DNA templates from Figure 2 according to equation 1 for A) ssDNA (21mer), B) dsDNA (21mer), C) short primer/template DNA (21/31mer), and D) medium primer/template (21/40mer), E) long primer/template DNA (28/66). When the presence of monomeric and dimeric polymerase:DNA complex was observed, the fits of the individual species are shown in D) and E). Both the stoichiometric values of n and the global dissociation constant (K T ) are reported in Table 1 . F) Compares the total EMSA shift between DNA substrates. Figure S2 : A) DNase I footprinting of SsoDpo1 on ptDNA (28/66mer). The template strand (66mer) is labeled at the 5' end with 32 P. Increasing concentration of SsoDpo1 shows protection from eight bases from the primer template junction in the dsDNA region. B) Similar experiments with increasing concentrations of SsoDpo1 designed to target primarily the ssDNA were performed with S1 nuclease. S1 nuclease primarily cleaves at a primer template junction but also cleaves ssDNA and dsDNA to lesser extents. A shift in cleavage is seen nine bases into the ssDNA template from the primer template junction with increasing concentrations of SsoDpo1. C) Shows the cleavage sites (arrows) of both DnaseI and S1 nuclease on the pimer template substrate at high concentrations of SsoDpo1 Figure S3 . A) The degree of full length product formation synthesized from short ptDNA (21/31) at different concentrations of SsoDpo1 at 37 o C after 10 seconds is shown and B) quantified. Maximal full length product occurs at concentrations greater than 400 nM and the catalytic K D is calculated to be 292 ± 5 nM according to equation 7. As can be seen from this plot, positive cooperativity is apparent with a Hill coefficient equal to 4.9 ± 0.3. C) Processivity experiments over a range of [SsoDpo1] were performed on the short ptDNA (21/31) as single turnover assays in the presence of a large excess of cold ssDNA trap as described in the Materials and Methods. D) Quantification of the single turnover products shows positive cooperativity with a catalytic K D equal to 400 ± 10 nM and a Hill coefficient of 7.4 ± 1,4. E) A kinetic time course of product formation synthesized from short ptDNA (21/31) for two different concentrations of SsoDpo1 representing primarily monomer or trimer (150 nM vs 1200 nM). F) The rates of full length product formation are fit to equation 8 and equal to 0.025 ± 0.012 sec -1 and 0.14 ± 0.01 sec -1 for 150 nM and 1200 nM, respectively. Figure S4 . Polymerase experiments were performed on primed M13 in the absence or presence of a DNA trap to monitor processivity at different concentrations of SsoDpo1. A 5000 fold excess of ssDNA trap was added with dNTPs to bind any dissociated SsoDpo1 in prevent further DNA synthesis. Experiments shown here were analyzed on a denaturing PAGE gel to show products < 100 bases. More >100 base product can be seen for higher concentrations of Dpo1 (lanes 4 vs. 5).
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